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c:c75aiJ^ Lfcgjf u-i/KT) 5 t,, L 
iftt/JSS:^o-lr/uS:S»^f 5 r i: «:#mt-r5^S!)iift 

i iift^rMife-f 5 r i: t •t-sa*^ 1 *fcl4 2 12 
-fe yKOSifi^ttiHt^ ^^A'iitL TgilK^a^ i: lift 



LT^^5^?F-§-$Jf|J^xgM:^Sro#il)ii<fv•;^TAlci3 
»«I^JtaiJ^¥Si:. 

[if *5 8 1 lcSi6;^i5a2(t btu. . 

•jSTbixfejiioiitm^^T-ffimstv. BHtm>3*j» 

V ^T-fe/i'*iJ^$rff 5 ^St^^ET-fo o T , 

affl-r-^^-fe/nsMiwfj 9 ST bix^cjEiiw^^isjfi- 
nMMM^'^^^^\^'^m^X\,-^-^^i\^'m,<ri^Wfi 
•^Srffl^>T±*!3;^:f•■r^/^«^)lSi^^S{f t. -^rOgftu 

/Kc*jit5^+ y r»ji!i^tt:S:aiJSi-^>=^+ y 
ttaij^^st. 

c,roa'j^Lfe^+y rMJSi^JtSritgEL. ^-ryrMSl 

tcfi) 19 ST t>h.fcJ£m!^-^$ri^*iEti$lxTV^5a:Sit??. 

1 0 ] filBa:*??^}?^®!!, iiftf^-fe 
yt»:8lE®(O^I6^i£e. 

[iS*Sll] lu.fE-fe/t'iSS?^ST-SSi$ix«:-fe.'KD 

i:1-5!i*a7 StH8te®<0^i!)^Sfi. 

121 S^Iffi-fe-'^S^i^^T'iiR $ Hfc-fe/UO 
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ft u-<yU7550f Ltv^filJ:'9t>:feti^^it*l9*^ir4 



1-6CtS:^mi:1-5!S*«l 3$^ttl 4|se<0Sa 

1 3^^111 4l£SOS«&^^So 
[0 0 0 1] 

yi-d- b 5 1^- tTT. 3^ y r ^cfc^^T^li^^sii^S1--<# 

[0 0 0 2] 

^^^rLxi&(o^W}m-^rz\t^mm^tmmt:n^ X o 
[0 0 0 3] i:r5T% ^W}m\t. nm^^mzn. t' 

(DSi&^t iiiMitLX\^^^j:\^^ii(OXh^tci^. ^(r>tj\^ 

[0 0 0 4] CDMA*'^f7:)^®)iifi'>;:^7"-^t-*3^^ 
t^;^a:y rrttcaite>ixTv^5fiSa<o-tyn, 2, 3. 

• • • »cf±^:n-eixs*^^a:a^f-c 1. C2, c3/ 

Bi. B2, B3. ::oSij'!)^-c?>ix/ttt:a 
(00 0 51 «-»Ki^Mlll. ±3£L^J:9»c* 
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^MZ^l^^Xhflititnn^Cl, C2. C3. • • 

[0 0 0 61 /dt*>\ 5?iiryut?DS«H, magftA 

[0 0 0 7] 

^x btitzn^cDiLnn-^x^^^^. 'T^mz:timm^ 

[0 0 0 8] CC0J:5lwSfBl^^/MC±Si^:$H^)^^ 

[0 0 0 9] 'e^Jt(;f^5Jd:m^^-§-C iT-j^.^«r 

<!:^5 9 <b \^xnmmzii>\'^tL^^(D'!^^^7r^LXy^^^ 

[0 0 10] ^SoT. mi (b) gffi^ 
±^ <pm.^f\^xy^^itzih. mz^{t\^-<j\^xhh\zi, 

[00.1 1] iigUrciJ^^t^^-fcl^ifeVNT 



- [0 0 12] ±l2icg;9^r?i$tv/-ctoT\ 

[0 0 13] 

^i\^f\.^fii^xm^^xhMz'f^k^(o^m^^x 
m-^t^^mmt-t^vm^^mxh^x. ^a^naft. 

[0 0 14] ^/t. :$:^0^(7)^i^}iHtir/uii3J^*'^ft, 

nt\-'^(o±^^:^^^^^j^^n^'&\t\.x^^^n^^ 

^m\i^x±^^^^^^/i^^m^^\tL. ^<o^\t\^^ 
it6^^y T>^*ii^itS:a«JSL, w(75ay;£L/t=^'Y y r 

[0 0 15] MI-> *^P^(7:)^i!]ii{tir/utiJ^*-Sfl. 

[0 0 16] *^sj(^^ibiHtir/u*iJ:£;^&H, ^H}^' 
41 c^iryK^S*^^^ 5?Sft U t CO 5 C t SrS t i 
[0 0 17] ^^S^tT^^aailir/ufiJl^^-Sfi. 
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[0.0 1 81 Ht. *«?3©»l!iia«-fe/«'l9J£:frfett, 

iift5^-*-^/i'«r^LT SulB^i!)^ i ii(t 1:53*6^ 5 d i 
( 0 0 1 9 J *36?«0»Sl^Satt. ISi^ro-lr/KO** 

U'</i'SJ^#e t , KSftV'</u»);£^|!:-ca!lS LfcS 

(0 0 2 0) t.tc. ^^m(D^m^'^m.(t, m^n-^/i- 

m^iXs *^^-^:i^*'l^o•Cfll!}^Te>J^fcSfii«^a:1S^f 
:*•S;l0^i!Iii^ti;'•5^T•i»^c*^^r^T■t^/^!tsJ:£%^T5»»^ . 

(0 0 2 1) MIC, ;$:«9g©»iii^SSl4. ttitiMl^n 

(0 0 2 2) *S?^<7?^g!)^ggtt: I()iaj2:a^4«^' 

(0 0 2 3) $ /t.. *«SJ<O^I!)^S^gll. fiiJIE-fe-'i'ii 
(0024) X ic, *«l^©^fii^SIEtt. BflE-lr/i^ 



Itiift 9^ -r 5f|- L T m^&m i ii^ «r Kfel" 
(002 51 *^W<o5ifi^gatt. sisro-feA©** 

(O^Siii^t v-;^ r A icfct ^T^Si^ t lift 4= ic Jov 
S!)^^^ii^f•r'<#-l:>'^^r=i9IS1-5•t•/^!t9JS$r^7 9SfiS^ 

^wim\zm9:§:m-tLitx. ^<r>^{t^^A^im^$ 
felts y rs^ifii^itsr^si^tca'js^c^. ctoaiis 

(0 0 2 6) ^^p/i(omi&^mm.\-i. mscro-t/w 

ft u-i/uSif^St. ^§^t^"</^St&^STS■^IUfc 

:*:tv^±* !3;t:f^Y4i/McJ3it5*-r y TMStifltSr^ 
Si^lciffJSS-ti-. coins $lT,fc^-^ y rJ^ift^ttSrS 

(t-f5*-tyr*fst#ttg{s^g:t. s^f-ryrsti^? 
(00 2 7) SIC, Jtc^B^rosjfe^gett. stiis^iii^ 

(002 8) ;»:%^<os%^ssa, Si}IS^tb^(C{S^i$ 
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'[0 0 2 9] ^/t. iuie-t/uil 
[0 0 3 0] SIC. ;*:^?^05J6;i$?itll, BufB-feAS 

[0 0 3 1 ] 

[0 0 3 2] ^fc. :^^P^o^ffi)ii{tir/P4^J^;^feT 

"9 ^^/KC:fo 5 ^ !^ r >tt$l^lt ^ L . w CO 
[0 0 3 31 *:^?g<o^K)aft-fe/ul£iJS:fri£-e. 

[0 0 3 4] i^^m(o^&mit±/\^mmy7i^x:^t. -t/u 
[0 0 3 51 ^tz. ^^m(D^Wimm't/^n^:)jmv 

[0 0 3 6] MIC. ;^^0^o^S)iHtir/ufij^;^&r* 

It, m^Lfc±/i^<ommmiizMLxm±/^^m^Ltzz 
'f'^A^/i'^^Lxm^Wimtmm^rMh'ri, - 

[0 0 3 7] ^^e^co^K^g^Tfl. iiit-f-^tir/u 

(0 0 3 81 ttiy ^^^(oi»mmmm.x\t. mtir^ 

^'^Mm\z.m^XhMziLWi^^^m^-X±t.^:^ 
[0 0 3 9 ] EIC, :$:%P>^<75^il!)^^§T-li. 1--<-CO 



[0 0 4 0] *%0^(O^S)^ggX-|^. iifl4'(75ir^KO 
[0 0 4 1 ] ^tz. *^0>^<75^i()^^ilT(i. 

fz't;\^<om^mtmtmh^^mtmh^^^^t^o 

[0 0 4 2] SIC. *:%?g60^Dj^SgT(l,, litR^K 

j\^^'^\.xmt^^%mtmt^mhi'^o 

[0 0.4 3 ] :^^^A<om^W&^X'\t. ir/u<gMlcfyi9 

^W]m\m^m'S.^'±. ^(om'&^^^^{tL. cos 

^-\^^>/ncio(t5=5r-^ y r*f$i^jtS:^f!)^ica!j:£$ 
coay:£Lfc^^yrM$i«w:$r5it&^-csff 

[004 4] *^c, ^^^<om^m^^X\t. ir/H^ffi 

-^/u^^Sj^icnii^ay^^^. ^coay:S)g^$rS{f L. 

^^-^-^/nciDiti^-r y T>*$iiritsr^»)^icay^$ 
-fr. coay^Lfc^^e-^yr^^^it^SiiL. co:Sr^ ■ 

[0 0 4 5] HIC, StcS^tDSift^^^em. ^fjJ^lC 

'r^x(D^j\^(D^m^^t^'fmtm.^Kx\^^^. 

[0 0 4 6] ;^^!^Ogife^^gTll, •tr/i-<g^ilcfi]i9 

^xhKtz^w.'^^t^m^mmm.t^h^w^mw^^x.x. 

[0 0 4 7] ^tz. ^wm^^m^m.x\^. m^^fi 
tz^j\^(Dm^mt(Dm\t^^Wim\z.mh^^i>, 
[0 0 4 8] 5IC, i^^m(ommmmm.x\t. sf^^n 

fc-t/KOSife^lc»LTK-b:/V'«riSR Urcw t Srii^p-r 
[0 0 4 9] 

[m&m] UT. m'^^m\^'^x':^^^^(Dnmm^^mr 
5o mid. :¥^^^m-m&m\^^^f:>h^mmt'^/^n 

V ^ C D M A ;^^co^iiii{t -r A (c *D v N T^S)^ ;:>5 
ig{ft--<#-tryu$r:tiiJ:£-r^>tO-C$>'9, ^coir/Uipj^^ 

tic. *^^fil^^s5iS^i:iift4'lcioV^TSSLT^^ 
5 5 -fe:/^:6^ tbtecOir/Hc^®)-r 5 ^ic ir'O-fer/i'&ii 

[0 0 5 01 *lli£fl^j(0^i!iiiftiryu*ij^*ffirii. ii 
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i^i^tt (WT, cNRis&»-r^) t^aaL. cocn 

100 5 1] co^^icS<tv-</i'ic;!;D^T. CNRt 
%igi-5wi:tcj:9, 0il;ttfgl7 (b) Jc^-fJzplcg: 

^Zt\:i^j:^o i-tJ:t>hsM7 (b) TMl, ISf^fflJ^J^T 
^r^iS^gf IC J: 5iS#a5/J^ S V ^£Em(OiS^<0 C N R <0 

;^j55$|^iO:/c#>^*{S!Jco{f-^ocNR i ^ 

[00.5 2] 02(1, @l(0^»ii(i-fe/w49JS:^ft?r|| 

^S1-5^®I^1 OiD<tl/Si&^2 OcOli^^^-ryD y 

^mxh^o ^w^mion. mmm2o tmm^rfotz 

:^^L■Cgig^$i^TV^52I^S®Kal 3:teJ:t;«S:(S(HlKa 
a LfctiST^g^JC J: ^t6=f0 i^-i/i-^ra'J^ 

©jisisis 1 5 it. ^g^t i^^/i- • i^-</i'eima 1 6 X 
e^ai $ ixTtsft i^^/u^* ^x/=Fm u^/ncs^Jv^risie 

( 0 0. 5 3 ] ^fc. HtJlSSmu-<A • ^j^U-</i-<^^£li^ 
u-</^;g^aili 1 6 Jcio V >r (1 . ^-fe/K;oS^^/>^ ^ 

2 sr^ LTSftaKSB 1 4 -csfs Liumtim^tim^m 

ttiSi 7tcWI&$ix5o ffiK^taSl 7rt:, m'^^i 5 
^V>/t::J:oT§:ft(El^ai 4(Offiy3S#Sr»*5L^ 

Sterol ^TSiii^^/^:fe<tt/^i^l^ 
^y^*^?>=^-f y T^t^li^it, ^>iiP^CNRi5S[ii5$tt 



[0 0 5 4l^/t. g!2ic/T:-rs*^2 o^ciov^r^l, 
0 iriHf S:np7>r:^2 ltmf^^tiX\^^o 
.5ia^iHglS2 6rj:gS!Si?a2 7lCga$*L. 
IS^il2 7(ifigcgg2 8lCg)gS$*T*TV>-5, *fc. S 
SliSeig 2 7 iCJiSUfflxN';^ h D ~/u 3 0 , g^^^ 
S?g3 1, 2M/1. 5M><>i?7x-;^|?g3 2, S 

[00 5 5] z(Dx^\zm^^ti^mi&m2o\zi6\^^x 

2 8T-U'</we«ffla:®:?F-i-lcJ:oT5!:»$ix, SicS 

'«s^gg2 7^cJ:orgK5^&^t^tc^-t^:b^^Oo 

. -c, 'Smiaiia2 7osi^ai;^{f-§-fisiffe^ti(|iiii2 e 
(cJ:oTii#i$ix. r:^7^-^2 lA^bSKt LTSIftS 

[0 0 5 6] Hi lC7Fl-:7D-5^^- h^#Bat 

^i&^i olii^-li'^^y rF^ic#:ttt-^)-r^-c 

[0 0 5 7] 1 i75^^lSl^c^^^^T, ^ift^ i o (omMt^ 
SA$ix5^ (;^xy7'i 10) . ^tV)m'^mi^^rft> 
(;^ry:/i2 0) > BulaROM^c|^tt$i^Tv^5^ 
Win^i:m9:mfymi-tnd<r>m^Xh^ i «: 1 tcS^i- 
5 (;^7^y:7'i 3 0) o ^LT. ^-^^J^ 
^z^tl^B(D^mn'^c i SrROM2i>e>gc^ai-r 
5/7'i.4 0) 0 -eur. w<^a:tS[f5-^c i Sr^v^Tifc* 

(;^xy>^i 5 0) o K^^'iiiuytfeS??^ 

c i xm^mt^b(o±-t^7^^'Y^/^(r>^Win'^^mt!i: 

[0 0 5 8] ^h.t^h. ::oz|iJS$ixAcS(tu-</^l:K 
®L (;^T'>'7'1 6 0) , mU^^ \i^m^(0^n\Z^ 
H/^d^A^^f-xy:^^1-^ C;^^:^^! 7 0) o SE^i 
d5 n T-*V^S'&|Ctt, S» i V ^ M- (^7^ 

:x7'l8 0) , ;^X'>:/1 4 0(CM5. ROMlClStScF 

nx\f^^i'^x<Dit^n'^'^^^Lxmm<o^mi:'ifOo 
[0 0 5 91 ROMictate$a-ci>5l-'<r<^ffi:&??-i- 

(-^7^5/Vl 9 0) . ^r&±<o§:{Si-^/\^<Dh<Ot:m 
6S5l2CNRe:ffl^1-5 (J^r 5^7'2 1 0) o ^tr. 
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v^(Dm^. alJ^ufccNR^^F;f:£oLt^/^'^^scNRth 

iiJ^LT (;^ryy2 3 0) . >^x->7'2 i ot;:^^, 
ISilfCCNRcoay^SrffPo 

[0 0 6 0] 7^7^';/ 7*2 2 0(7:)5'a: •;/i^JCi5l>T. ffllj^ 

L /c C N R 7^5^ SCO L ^ I. C N R th J: !3 1 :^ % V 
tcti. SK-fe/t'SriiJ^t (:xxy7'2 4 0). , ^tb^l- 
OtiroS«Ufcir/utiiftSr§Bfe"r5 (^^x ^7^2 5 

[0 0 6 1] Kk^Z. |g]3[C:^'r7n-f^^-h^#fi8L 

XV>'5C0T\ ^iS^l OJiUlcOllJS^JCOct piCROM 

[0 0 6 2] mSiCTF-r^^tCjSV^TIi. -i-f^i!)^! 

»:§g;9.mf fc«)0^$cT-fe5 i ^ 1 tdK^-r^ (^xy 
y 1 3 0) o ^LT. CO i #g. ^co^-g-tCfllSi . 

0) « ^LT. Z(Dii:^n^Ci^^\^'^x±^^y^^^ 

15 0) . ^t\.t)-b. rfOaiJS^h.fcS:ftu-</v$:f5tt 
L (^7^ y 7*1 6 0) , HulE^ISiJ&^fi/fSOScmfC^L 
l^^t^l^^i^aL^y^-r^ (^'ry:/l7 2) « ^» i Ji^ 

7^18 0) . T^xyn 4 odMi^. p^^y tcfsm^ix 

[0 0 6 3] ±i$L7tJ:5lC, S*^75^e>a^^?ix. ;^ 

SrSySL. I^CNRdSgff^ottVMtCNRthJ; 
(0.0 6 4] iJfciC, 0 41:1^1-7 o-f^-t-- hSr#R5t 

y^m^mm-t^mi&m(Dm'^^m\z^\^^xmmi'^. m 
^{z^^-tmt&m^t. mmmtmw}mi otmt^^zisi,'^ 
x^^&mi otm^irMz^mt^m'^^z^&mi o 
t-»:\zmm't-<t-tji^i:mvit^^mi:mmmtimmt 



^^^(om^m<o^m^^Lx\^^^t(oxh^o 

-g^tcii. ia3(7)ittaf^4l'g'tlW]1$lc:^»^i 0 tiiit* 

[0 0 6 5 ] il 4 iCTj^l-fti^fCiDV^TH, ST Sifted 

m??f-^:3^ff l/^®}^! OlCiate^it-S Ux5.7'4 
10) , -^tLT; wOlStg$n^ca:»??^Sr«li5:S!;^aj 
r/ci!:)(^^§:T-^5 i ^i(c:5S::£1-5 (;^r7 7'4 2 

0) a ^LT. wCOi#@. ^^COil-g-lCfll^gCO^fr 
?f^C i ?r^a^l 0(C;<^y;d>big;i^iii$itriltR^F 

:z<om^Liti!:mn'^Ci ^^\^^x±^^:^^^^^ . 

/i- ^ gff ^ it . ^ coS^f $r ay S ^ ^ ( 7^ 

4 3 0) , ^M^h. wCoay:^LfcS:mv-</u$:#ii^ 
1 Od-e>Sl&^tcaHt$iJ:. Sift^T-g:<ft, CcoSjf 
LfcS<t^-^/^S:IE^-r5 (^T?/ 7*4 4 0, 4 5 

0) 0 ^LT. mtm^if}-rJ\^(D^m\Z^L\^^f)-^t^ 
^^a::y>r^ (>^7^-;'y4 6 0) p i 2)5mT/<^V> 

0) . ;^x-;/y4 3 oicM>9> tC|5^^ixrV^5 . 

[0.0 6 6] Sift^Ji. ^ft^l Od^JbSitLE^Lfc 
(^^^7^4 9 0) . :Z(D^±<D^iE\y^MZi6^'fi>m 

tacNR^^iJb^i oicay^Sif:. ^oaiss^^aift 

.^it. ^i^mV§:itTh (;^x:y7'5 0 0) o 

[0 0 6 7]^tT. S^^ft. CC0ay:£LitCNR;i5 
F;f CO L t V C N R th J: "9 # t ^ ^ y il^ 1" 

6 Ux5^7'5 1 0) « :z(D'^^y^(Dm^. wmLit 

C NR;5>BffSO L # iMtG N Rthct I? ^j/h* 

(1, »:^-§:^S^'-</l<O;^^t^/^tc0S:ilSlLr (7:7^2/ 7^ 

5 2 0) . 7;r'5'7^5 0 OlwM!9. f^^tCCNRcoSyS 

[0 0 6 8] T^f-yT'S 1 Oco^al:y^:^^c:^oV^T. aiJS 
Lyc:CNR2i^^SOL#V^'({i:GNRthJ: "9 fc;^#V^:^•^ 
twft, ^K-tr/u€:iitl^L (7.7^5^7^5 3 0) , SJffi^Ji 
^K^l 0lc-c03l«U/ciryui:OiimS:&i*S$-fr.5 

(7.r yT'S 4 0) , 

[0 0 6 9] mz. &5\Z7r:i-ya-i^^^hi:^mL 

[0 0 7 0] ms(r>im.\zis\f^x. ii^&mi oomut^ 

RA^ix^t l^TyZ^S 1 0)\ *-f«]»ISSdSffi:> 
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fll#@oa:m^-^C i a:ROM7i^bSc^£ii1- (;^ry 
7^540)0 -eur. 'rofi:Sc??^c i ^^v^Tiht 

r^rs 50)0 

{0 0 7 1 ] ^ixd*?>. wOay£$ixfcgfti^-</^^E 
.tiU C^r-yT'S 6 0) . BtJlEg|Si255gFf;£(^5&nlC^ 
LV^d*S=;&>S:^iy^1-5 (-;^ry7'5 7 0) , Sft i 

lest LT±i?E LfcSft U'-<yuoaiJ^:fo J: XJ^^m^f^Jt 

0) > COiliRUrcSIf U-<y^OCNR^aJSLfSlS1■ 
^) (T^T^-y^e 0 0) „ 

[0 0 7 3] -^ixd^^), pica'J^uiatstytcN 

R^ZlMCiteSLr. S:^(^CNRC0ir/uSriiJ^L 
xyT'e 10) . zosj^L^ir/utiifieiJfel-s 
r y7'6 2 0), 

[0 0 7 4] @ 5 icT^rr^aaff 

SaS^IEll. ^K^l 0^4^'^L^^cLrc^^^7^LTV^5 
[0 0 7 5] 

[0076] S*^«^S!l«i(Ofc 
J:l9:^c#i^-fe/W'?ra«^Lyt:?). * 3trt:aaS$•frfeS^I^' 



d^^c # < ^ ic t K <b -f iift cfoKoSi. >ir/uSril^ 
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•ENGLISH TRANSLATION OF JAPANESE LAID-OPEN PATENT PUBLICATION 
NO. 7-298336 (filed on April 21, 1994). 

[Title of the Invention] MOBILE COMMUNICATION CELL 

DETERMINATION METHOD, MOBILE STATION APPARATUS, AND BASE 
STATION APPARATUS 

[Claims] 

1. A mobile communication cell determination 
method for determining a cell which a mobile station should 
communicate with in a . mobile communication system of a 
code-division multiple access manner in which a base station 
is provided in each of a plurality of cells, each base station 
transmits a perch channel all the time at constant transmission 
power which is not controlled, and the perch channel is 
modulated by a same frequency, and is spread by an individually 
assigned its own spreading code, 

characterized in that the mobile station holds 
spreading codes assigned to recommendable cells which the 
mobile station should communicate with, 

the mobile station successively receives perch 
channels by using the held spreading codes of the recommendable 
cells, and. measures received levels of the perch channels, 

the mobile station, measures carrier-to-noise 
ratios of the perch channels in a descending order of the 
received levels of the perch channels, 

and the mobile station selects a cell whose measured 
carrier-to-noise ratio is larger than a predetermined threshold 
value. 

2. A mobile communication cell determination 
method for determining a cell which a mobile station should 
communicate with " in a mobile communication system of a 
code-division multiple access manner in which a base station 
is provided in each of a plurality of cells, each base station 
transmits a perch channel all the time at constant transmission 



power which is not controlled, and the perch channel is 
modulated by a same frequency, and is spread by an individually 
assigned its own spreading code, 

characterized in that the mobile station holds 
spreading codes assigned to recommendable cells which the 
mobile station should communicate with, 

the mobile station successively receives perch 
channels by using the held spreading codes of the recommendable 
cells, and measures received levels of the perch channels, 

the mobile station measures crier-to-noise ratios 
of the. perch channels whose measured received levels are higher 
. than a predetermined threshold value, 

and the mobile station compares the measured 
carrier-to-noise ratios with each other, and selects a cell 
corresponding to the largest carrier- to-noise ratio. 

3. The mobile communication cell determination 
method according to claim 1 or 2 , characterized in that the 
mobile station previously stores the spreading codes of the 
recommendable cells as spreading codes of all cells. 

4 . The mobile communication cell determination 
method according to claim 1 or 2, characterized in that the 
mobile station receives the spreading codes of the 
recommendable cells from the base station which the mobile 
station is communicating with. 

5. The mobile communication cell determination 
method according to claim 1 or 2, characterized in that after 
the mobile station selects the cell, the mobile station starts 

'to communicate with the selected cell. 

6. The mobile communication cell determination 
method according to claim 1 or 2, characterized in that the 
mobile station notifies a base station of the selected cell 
about a fact that the cell is selected, and the notified base 



station starts to communicate with the mobile station via a 
communication channel . 

7, A mobile .station apparatus for determining a 
cell which a mobile station in a mobile communication system 
of a code-division multiple access manner in which a base 
station is provided in each of a plurality of cells, 'each base 
station transmits a perch channel all the time at constant 
transmission power which is not controlled, and the perch 
channel is modulated by a same frequency, and is spread by an 
individually assigned its own spreading, code, 

characterized in that the mobile station apparatus 

comprises: 

spreading code holding means for holding spreading 
codes assigned to recommendable cells which the mobile station 
apparatus should communicate with; 

received level measuring means for successively 
receiving perch channels .by using the spreading codes of the 
recommendable cells held by the spreading code holding means , 
and measuring received levels .of the perch channels, 

carrier-to-noise ratio measuring means for 
measuring carrier-to-noise ratios of the perch channels in. 
descending order of the received levels which are measured by 
the received level measuring means; and 

cell selecting means for selecting a cell whose 
measured carrier-to-noise ratio is larger than a predetermined 
threshold value . . 

8. A mobile station apparatus .for determining a 
.cell in a mobile communication system of a code-division 
multiple access manner in which a base station is provided in 
each of a plurality of cells, each base station transmits a perch 
channel all the time at constant transmission power which is 
not controlled, and the perch channel is modulated by a same 
frequency, and is spread by an individually assigned its own 
spreading code. 



characterized in that the mobile station apparatus 

comprises: 

spreading code holding means for holding spreading 
codes assigned to recommendable cells which the mobile station 
apparatus should communicate with; 

received level measuring means for successively 
receiving perch channels by using the spreading codes of the 
recommendable cells held by the spreading code holding means, 
and measuring received levels of the perch channels, 

carrier-to-noise ratio measuring means for 
measuring carrier-to-noise ratios of the perch channels whose 
received levels measured by the received level measuring means 
are higher than a predetermined value; and 

cell selecting means for comparing the measured 
carrier-to-noise ratios with each other, and selecting a cell 
whose carrier-to-noise ratio is largest of the compared 
carrier-to-noise ratios. 

9 . The mobile station apparatus according to claim 
7 or 8 , characterized in that the spreading code holding means 
further includes spreading code storing means for previously 
storing the spreading codes assigned to all of the cells.. 

10. The mobile station, apparatus according to 
claim 7 or 8 , characterized in that the spreading code holding 
means receives the spreading codes of the recommendable cells 
from the base station which the mobile station apparatus is 
communicating with, and the spreading code holding means holds 
the received spreading codes . 

11. The mobile station apparatus according to 
claim 7 or 8 , characterized in that the mobile station apparatus 
further includes communication start means for starting 
communication with the base station of the cell selected by the 
cell selecting means. 



12. . The mobile station apparatus according to 
claim 7 or 8, characterized in that the mobile station apparatus 
further includes notifying means for notifying the base station 
of the cell selected by the cell selecting means about a fact 
that the call has been selected, and the notified base station 
starts communication with. the mobile station apparatus via a 
communication channel . ' 

13. A base station apparatus for, during 
communication with a mobile station, determining a cell which 
the mobile station should communicate with in a mobile 
communication system of a code-division multiple access manner 
in which a base station is provided in each of a plurality of 
cells, each base station transmits a perch channel all the time 
at constant transmission power which is not controlled, and the 
perch channel is modulated by a same frequency, and is spread 
by an individually assigned its own spreading code, 

characterized in that the base station apparatus 
comprises : . 

received level receiving means for making the 
mobile station successively receive perch channels by using 
spreading codes which are assigned to the recommendable cells 
and which are held by the mobile station, and making the mobile 
staition measure received levels of the perch channels and 
transmit a result of the measurement to the base station, and 
receiving the transmitted result of the measurement; 

carrier-to-noise ratio receiving means for making 
. the mobile station measure carrier-to-noise ratios of the perch 
channels in a descending order of the received levels received, 
by the received level receiving means , making the mobile station 
transmit the. measured carrier-to-noise ratios to the base 
station, and receiving the transmitted carrier-to-noise 
ratios ; and 

selecting means for selecting a cell whose 
carrier-tp-noise ratio received by the carrier-to-noise ratio 
receiving means is larger than a predetermined threshold value. 



14. A base station apparatus for determining a 
cell which a mobile station should communicate with in a mobile 
communication system of a code-division multiple access manner 
in which a. base station is provided in each of a plurality of 
cells, each base station transmits a perch channel all the time 
at constant transmission power which is ;iot controlled, and the 
perch channel is modulated by a same frequency, and is spread 
by an individually assigned its own spreading code, 

characterized in that the base station apparatus 

comprises : 

received, level receiving meanis for making the 
mobile station successively receive perch channels by using 
.spreading codes which are assigned to the recommendable cells 
and which are held by the mobile station, and making the mobile 
station measure received levels of the perch channels and 
transmit a result of the measurement to the base station, and 
receiving the transmitted result of the measurement; 

carrier-to-noise ratio receiving means for making' 
the mobile station measure carrier-to-noise ratios of the perch 
channels whose received levels received by the received level 
receiving means are higher than a predetermined.threshold value, 
making the mobile station transmit the measured 
carrier-to-noise ratios to the base station, and receiving the 
transmitted carrier-to-^noise ratios; and 

selecting means for comparing the received 
carrier-to-noise ratios with each other, and selecting a cell 
whose carrier-to-noise ratio is largest of the compared 
. carrier-to-noise ratios . 

15. The base station apparatus according to claim 
13 or 14, characterized in that the mobile station previously 
stores the spreading codes which are assigned to the 
recommendable cells and which are held by the mobile station, 
the spreading codes being stored as spreading codes of all the 
cells . 



16. . The base station apparatus according to claim 
13 or 14, characterized in that the spreading codes which are 
assigned to the recominendable cells and which are held by the 
mobile station are transmitted from the base station to the 
mobile station, and are held by the mobile station. 

17. The base station apparatus according to claim 
13 or 14, characterized in that the base station apparatus 
further includes communication start means for making the 
mobile station start communication with a base station of the 
cell selected by the selecting. means . 

18. The base station apparatus according to claim 
13 or. 14, characterized in that the base station apparatus 
further includes notifying means for notifying a base station 
of the cell selected by the selecting means about a fact that 
the cell has been selected, and the notified base station starts 
communication with the mobile station via a communication 
channel. 

[Detailed Description of the Invention] 
[0001] 

[Field of the invention] 

The present invention relates to a mobile 
•communication cell determination method used in a mobile 
communication system of a code-division multiple access (CDMA) 
which uses a spectrum spreading code. The present invention 
further relates to a mobile station apparatus and a base station 
apparatus which use this method. Specifically, the present 
invention relates to a mobile communication cell determination 
method for determining a cell. with which a mobile station should 
communicate in a service area including a plurality of cells 
in a mobile communication system of the CDMA, and relates to 
a mobile station apparatus and a base station apparatus which 
use this method. 



[0002] 
[Prior Art] 

In a mobile communication system of the CDMA which 
uses the spectrum spreading code , a service area is divided into 
a plurality of cells each of which is a unit area. One base 
station is provided in each cell. A, mobile station in a cell 
of the service area communicates with ,a base station in this 
cell by using a wireless circuit, and this base station 
communicates with another mobile station or a telephone by using 
another wireless circuit or a communication circuit. 
[0003] 

At the time the mobile station is turned on, the 
mobile station is in a state in which the mobile station does, 
not communicate with any base station. Accordingly, it is 
unknown which cell has this mobile station therewithin. In 
addition, it is unknown which base station the mobile station 
should communicate with. For this reason, the mobile station 
need perform a cell determination process in order to determine 
which cell has the mobile station therewithin and. which base 
station the mobile station can communicate with, 
[0004] 

In the mobile communication system of the CDMA, 
predetermined different spreading codes having the same 
frequency are each assigned to base stations of the respective 
cells. For example, as shown in Fig. 6, respective different 
spreading codes CI , C2 , C3 ... are assigned to a plurality of cells 
1,2,3 ... provided in the service area. Each base station Bl , 
B2, B3 ... transmits a perch channel spread by the assigned 
spreading code, all the time. 
[0005] 

On the other hand, each base station Ml stores, in 
a ROM, the spreading codes CI , C2 , C3 ... assigned to the respective 
cells . When the mobile station performs the cell determination 
at the time the mobile station is turned on, the mobile station 
reads the spreading codes stored in the ROM, successively, 
receives the perch channels spread by the read spreading codes. 



and compares received signal levels with each other. In this 
manner, the mobile station selects the cell corresponding to 
the highest received signal level, and communicates with the 
base station of the selected cell. 
[0006] 

Furthermore, such cell selection should be 
performed at the time the mobile station moves to the current 
cell to another cell as well as at the time the mobile station 
is turned on. 
[0007] 

- In the mobile communication method of the CDMA, the 
same frequency is used in all the cells, and the same frequency 
is divided by the spreading. codes . The divided frequency is 
used as a carrier. Each cell transmits the perch channel all 
the time. This perch channel is modulated by the same frequency, 
and is spread by its own spreading code which has been assigned 
individually. This perch channel is used for the cell 
determination. Similarly, usual communication channel uses 
the spreading code, and the respective spreading codes have 
correlation with each other . This correlation is added to the 
received signal level as a noise. 
[0008] 

The noise added to the received level includes' a 
noise caused by mutual correlation between spreading codes . 
The spreading codes are different from each other in a cluster 
including a plurality of cells, but these spreading codes may 
be used repeatedly in another, cluster . Accordingly, the noise 
includes a noise caused by repeat use of the spreading code, 
and thermal noise. 
[0009] 

Fig. 7 shows characteristics in a case where the 
spreading code undergoes a process of a correlation' unit in 
order to obtain a period by the spreading code CI. As shown 
in Fig. 7 (a) , the received level of the spreading code CI is 
increased by the noise indicated by the oblique lines, i.e., 
mutual interference with other spreading codes C2, C3 and the 



like. 
[0010] 

For this reason, as shown in Fig. 7 (b) , even if the 
measured received levels are same, communication quality of the 
selected channel of the right side received level is 
considerably poor because the noise added to the right side 
received level is considerably larger "^han the noise added to 
the left side received level. 
[OOil] 

In other words , in the above-described 
conventional manner, the received level which includes the 
noise such as the interference level is measured, the cell to 
be selected is determined by talcing the only received level into 
account, and contribution of the noise such as the noise caused 
by the mutual correlation or the like is ignored. Accordingly, 
even if the cell whose received level is large, in fact, the 
noise caused by the considerably large interference level may 
be added to the received level. Therefore, if the cell is 
selected, only based on the received level, communication 
quality may be considerably poor. 
[0012] 

With the view of the foregoing, it is an object of 
the present invention to provide a mobile communication cell 
determination method, a mobile station apparatus, and a base 
station apparatus for selecting a cell whose communication 
quality is good by taking into account a carrier-to-noise ratio 
as well as. a received level . 
[0013] 

According to one aspect of the present invention, 
there is provided a mobile communication cell determination 
'method for determining a cell which a mobile station should 
communicate with in a mobile communication system of a 
code--division multiple access manner in which a base station 
is provided in each of a plurality of cells , each base station 
transmits a perch channel all the time at constant transmission 
power, which is not controlled, and the perch channel is 
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modulated by a same frequency, and is spread by an individually 
assigned its own spreading code . Specifically, in this method, 
the mobile station holds spreading codes assigned to 
recommendable cells which the mobile station should communicate 
with, the mobile station successively receives perch channels 
by using the held spreading codes of the recommendable cells,- 
and measures received levels of the perch channels, the mobile 
station measures a carrier-to-noise ratio of the perch channel 
in a descending order of the received levels of the perch 
channels , and the mobile station selects a cell whose measured 
carrier-to-noise ratio is larger than a predetermined threshold 
value. 
[0014] • 

According to another aspect of the present 
invention, there is provided a mobile communication cell 
determination method for determining a cell which a mobile 
station should communicate with in a mobile communication 
system of a code-division multiple access manner in which a base 
station is provided in each of a plurality of cells, each base 
station transmits a perch channel all the time at constant 
transmission power, which is not controlled, and the perch 
channel is modulated by a same frequency , and is spread by an. 
individually assigned its own spreading code. Specifically, 
in this method, the mobile station holds spreading codes 
assigned to recommendable spreading cells . which the mobile 
station should communicate with, the mobile station 
successively receives perch channels by using the held 
spreading codes of the recommendable cells, and measures 
received levels of the perch channels, the mobile station 
measures crrier-to-noise ratios of the perch channels whose, 
measured received levels are higher than a predetermined 
threshold value, and the mobile station compares the measured 
carrier-to-noise ratios with each other, and selects a cell 
corresponding to the largest carrier-to-noise ratio. 
[0015] 

According to another aspect of the present 



invention, in the mobile communication cell determination 
method, the mobile station previously stores the spreading 
codes of the recommendable cells as spreading codes of all 
cells . ' ■ 

[0016] 

According to another aspect of the present 
invention^ in the mobile communication cell determination 
method, the mobile station receives the spreading codes of the 
recommendable cells from the base station which the mobile 
station is communicating with. 
[0017] 

According to another aspect of ■ the present 
invention, in the mobile communication cell determination, 
method, after the mobile station selects the cell, the mobile 
station starts to communicate with the selected cell. 
[0018] 

According to another aspect of the present 
invention, in the mobile communication cell determination 
method, the mobile station notifies a base station of the 
selected cell about a fact that the cell is selected, and the 
notified base station starts to communicate with the mobile 
station via a communication channel. 
[0019] 

According to another aspect of. the present 
invention, there is provided a mobile station apparatus for 
determining a cell which a mobile station should communicate 
with in a mobile communication system of a code-division 
multiple access manner in which a base station is provided in 
each of a plurality of cells , each base station transmits a perch 
channel all the time at constant transmission power which is 
not controlled, and the perch channel is modulated by a same 
frequency, and is spread by an individually assigned its own 
spreading code. Specifically the mobile station apparatus 
comprises : 

spreading code holding means for holding spreading 
codes assigned to recommendable cells which the mobile station 



apparatus should communicate with; 

received level measuring means for successively 
receiving perch channels by using the spreading codes of the 
recommendable cells held .by the spreading code holding means, 
and measuring received levels of the perch channels; and 

carrier-to-noise ratio measuring means for 
measuring carrier-to-noise ratios of the perch channels in 
descending order of the received levels which are measured by 
the received level measuring means; 

cell selecting means for selecting a cell whose 
measured carrier-to-noise ratio is larger than a predetermined 
threshold value. 
[002.0] 

According to another aspect of the present 
invention, there is provided a mobile station apparatus for 
determining a cell which a mobile station should communicate 
with in a mobile communication system of a code-division 
multiple access manner in. which a base station is provided in 
each of a plurality of cells, each base station transmits a perch 
channel all the time at constaiit transmission power which is 
not contrplled, and the perch channel is modulated by a same 
frequency, and is spread by an individually assigned its own 
spreading code. Specifically, the mobile station apparatus 
comprises: 

spreading code holding means for holding spreading 
codes assigned to recommendable cells which the mobile station 
apparatus should communicate with; 

received level measuring means for successively 
receiving perch channels by using the spreading codes of the 
.recommendable cells held by the spreading code holding means, 
and measuring received levels of the perch channels, 

carrier-to-noise ratio measuring means for 
measuring carrier-to-noise ratios of the perch channels whose 
received level measured by the received level measuring means 
are higher than a predetermined value; and 

cell selecting means for comparing the measured 
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carrier--to--noise ratios with each other, and selecting a cell 
whose carrier-to-noise ratio . is largest of the compared 
carrier-to-noise ratios. . 
[0021] 

According to another aspect of the present 
invention, in the mobile station apparatus, the spreading code 
holding means further includes spreading code storing means for 
previously storing the spreading codes assigned to all of the 
cells. 
[0022] 

According to another aspect of the present 
invention, in the mobile station apparatus, the spreading code 
holding means receives the spreading codes of the recommendable 
cells from the base station which the mobile station apparatus 
is communicating with, and the spreading code holding means 
holds the received spreading codes. 
[0023] 

According to another aspect of the present 
invention, the mobile station apparatus further includes 
communication start means for starting communication with the. 
base station of the cell selected by the cell selecting means. 
[0024] 

According to another aspect of the present 
invention, the mobile station apparatus further includes 
notifying means for notifying the base station of the cell 
selected by. the cell selecting means about a fact that the call 
has been selected, and the notified base station, starts 
communication with the mobile station apparatus via a 
communication channel . 
[0025] 

According to another aspect of the present 
invention, there is provided a base station apparatus for 
determining a cell which a mobile station should communicate 
with in a mobile communication system of a code-division 
multiple access manner in which a base station is provided in 
each of a plurality of cells, each base station transmits a perch 



channel all the time at constant transmission power which is 
not controlled, - and the perch channel is modulated by a same 
frequency, and is spread by an individually assigned its own 
spreading code. Specifically, the base station apparatus 
includes: 

received . level receiving means for making the. 
mobile station successively receive perch channels by using 
spreading codes which are assigned to the recommeridable cells 
and which are held by the mobile station, and making the mobile 
station measure received, levels of the perch channels and 
•transmit a result of the measurement to the base station, and 
.receiving the transmitted result of the measurement; 

carrier-to-noise ratio receiving means for making 
, the mobile station measure carrier-to-noise ratios of the perch 
channels in a descending order of the received levels received 
by the received level receiving means , making the. mobile station 
transmit the measured carrier-to-noise ratios to the base 
station, and receiving the transmitted carrier-to-noise 
ratios; and 

selecting, means for selecting a cell whose 
carrier-to-noise ratio received by the carrier-to-noise ratio 
receiving means is larger than a predetermined threshold value. 
[0026] 

According to another aspect of the present . 
invention, there' is provided a base station apparatus for 
determining a cell which a mobile station should communicate 
with in a mobile communication system of a code-division . 
multiple access manner in which a base station is provided in 
each of a plurality of cells , each base station transmits a perch 
channel all the time at constant transmission power which is . 
not controlled, and the perch channel is modulated by a same 
frequency, and is spread by an individually assigned its own 
spreading code. Specifically, the base station apparatus 
includes : 

received level receiving means for making the 
mobile station successively receive perch channels by using 



spreading codes which are assigned to the recommendable cells 
and which are held by the mobile station, and making the mobile 
station measure received levels of the perch channels and 
transmit a result of the measurement to the base station, and. 
receiving the transmitted result of the measurement; 

carrier-to-noise ratio receiving means for making 
the mobile station measure carrier-to-noise ratios of the perch 
channels whose received levels received by the received level 
receiving means are higher than a predetermined threshold value, 
making the mobile station transmit the measured 
carrier-to-noise ratios to the base station, and receiving the 
transmitted carrier-to-noise ratios ; and 

selecting means for comparing the received, 
carrier-to-noise ratios with each other, and selecting a cell 
whose carrier-to-noise ratio is largest of the compared 
carrier-to-noise ratios. 
[0027] 

. According to another aspect of the present 
invention, in the base station apparatus, the mobile station 
previously stores the spreading codes which are assigned to the 
recommendable cells and which are held by the mobile station, 
the spreading codes being stored as spreading codes of all the 
cells . 
[0028] 

According to another aspect of the present 
invention, in the base station apparatus, the spreading codes 
which are assigned to the recommendable cells and which are held 
by the mobile station are transmitted from the base station to 
the mobile station, and are held by the mobile station. 
[0029] 

According to another aspect of the present 
invention, the base station apparatus further includes 
communication start means for making the mobile station start 
communication with a base station of the cell selected hy the 
selecting means, 
[0030] 



According to another aspect of the present 
invention, the. base station apparatus further includes 
notifying means for notifying a base station of the cell 
selected by the selecting means about a fact that the cell has 
been selected, and the notified base station starts 
communication with the mobile station via a communication 
channel . 
[0031] ' 
[Effect] 

In the mobile communication cell determination 
method. according to the present invention,, the mobile station 
successively measures received levels of the perch channels by 
using spreading codes assigned to the recommendable cells which 
the mobile station should communicate with . The mobile station 
measures carrier-to-noise ratios of the perch channels in a 
descending order of the received levels. Next, the mobile 
station iselects a cell whose carrier-to-noise ratio is larger 
than a predetermined threshold value. 
[0032] 

In the mobile communication cell determination 
method. according to the present invention, the mobile station 
successively, measures received levels of the perch channels by 
using spreading codes assigned to the recommendable cells wliich 
the mobile station should communicate with. The mobile station 
measures carrier-to-noise ratios whose, received levels are 
higher than a predetermined threshold value. Next, the mobile 
station selects a cell whose carrier-to-noise ratio is the 
highest . . • 
[0033] 

In the mobile communication cell determination 
method according to the present invention, the mobile station 
previously stores the spreading codes of all the cells. 
[0034] 

In the mobile communication cell determination 
method according to the present invention, the mobile station 
receives the spreading codes of the recommendable cells from 



the base station which the mobile station is communicating with . 
[0035] 

In the mobile communication cell determination 
method according to the present invention, after the mobile 
station selects the cell, the mobile station starts 
communication with the selected cell, 
[0036] . 

In the mobile communication cell determination method 
according to the present invention, the mobile station notifies 
a base station of the selected cell about a fact that the cell 
is selected. The notified base station starts to communicate 
with the mobile station via a communication path, 
[0037] 

In the mobile station apparatus according to the 
present invention , the mobile station successively measures the 
received levels of the perch channels by using the spreading 
codes assigned to the recommendable cells which the mobile 
station should communicate with. The mobile station apparatus 
measures the carrier-to-noise ratios of the perch channels. in 
a descending order of the received levels. Next, the mobile 
station apparatus selects a cell whose carrier-to-noise ratio 
is larger than a predetermined value. 
[0038] 

In the mobile station apparatus according to the 
present invention, the mobile station successively measures the 
received levels of the perch channels by using the spreading 
codes assigned to the recommendable cells which the mobile 
station should communicate with . The mobile station apparatus 
measures the carrier-to-noise ratios of the perch channels 
whose received levels are higher than a predetermined threshold 
value. Next, the mobile station apparatus selects a cell whose 
carrier-to-noise ratio is the highest. 
[0039] 

In the mobile station apparatus according to the 
present invention, the mobile station apparatus previously 
stores the spreading codes assigned to all the cells. 



[0040] 

In the mobile station apparatus according to the 
present invention, the mobile station apparatus receives the 
spreading codes, of the recommendable cells from a base station 
which the mobile station apparatus is communicating with. 
[0041] 

In the mobile station apparatus according to the 
present invention, the mobile station apparatus further 
includes communication start means for starting communication 
with the base station of the selected cell. 
^ [0042] 

In the mobile station apparatus according to the 
present invention, the mobile station apparatus .further 
■ includes notifying means for notifying a base station, of the 
selected cell about a fact that the cell is selected. The^ 
notified base station starts to communicate w.ith the mobile 
station via a communication channel. 
[0043] . 

In the base station apparatus according to the. 
present invention, the base station apparatus malces the mobile 
station successively measures the received levels of the perch 
channels by using the spreading codes assigned to. the 
recommendable cells. The base station apparatus receives a 
result of the measurement, and malces the mobile station measures 
the carrier-to-noise ratios of the perch channels in a 
descending order of the received levels. The base station 
apparatus receives the measured carrier-to-noise ratios from 
the mobile station, and selects a cell whose carrier-to-noise 
ratio is larger than a predetermined value. 
[0044] 

In the base station apparatus according to the 
present invention, the base station apparatus makes the mobile 
station successively measures the received levels of the perch 
channels by using the spreading codes assigned to the 
recommendable cells. The base station apparatus receives a 
result of the measurement from the mobile station, and makes 



the mobile station measure carrier-to-noise ratios of the perch 
channels whose received levels are higher than a predetermined 
threshold value, and receives measured carrier-to-noise ratios 
from the mobile station. Next, the. base station apparatus 
selects a cell whose carrier-to-noise , ratio is the largest. 
[0045] 

In the base station apparatus, according to the 
present invention, the spreading codes of all the cells are 
previously stored in the mobile station. 
[0046] 

In the base station apparatus according to the 
present invention, ..the spreading codes assigned to the 
recommendable cells are - transmitted from the base station, 
apparatus to the mobile station, and are held by the mobile 
station. 
[0047] 

In the base station apparatus according to the 
present invention, the base station apparatus makes the mobile 
station start to communicate with a base station of the selected 
cell.- 
[0048] 

. In the base station apparatus according to the 
present invention, the base station apparatus includes 
notifying means for notifying a base station of the selected 
cell about a fact that the cell is selected. The notified base 
station starts to communicate with the mobile station via a 
communication channel;. 
[0049] 

[Embodiment] 

An embodiment of the present invention will be 
' described with reference to the drawings . Fig. 1 is a flow chart 
showing a process, procedure, for a mobile communication cell 
determination method according to the embodiment of the present 
invention. In the mobile communication cell determination 
method shown in Fig. 1, the mobile station determines a cell 
with whicli the mobile station should communicate, in a mobile 



communication system of the CDMA which uses the spectrum 
spreading code. . This cell determination process is necessary, 
for example, when the mobile station is turned on . In addition, 
in order to select a cell, this cell determination process is 
necessary when the mobile station moves to another cell from 
a cell in which the mobile station is communicating With the. 
base station. 
[0050] 

In the mobile communication cell determination 
method of this embodiment, in order to select cell to 
communicate with, a received level of a perch channel is 
measured. The perch channel is transmitted from the base 
station of each cell all the time. ^ The perch channel is 
, modulated by the same frequency, and is spread by an 
individually assigned spreading code. Further, transmission 
power for the perch channel is constant, and is not controlled.' 
In addition to a condition of a cell having a large received 
level, as described above with reference to Fig. 7, the received 
level of the perch channel received from each cell is increased 
by adding a noise of mutual interference. Accordingly, by 
taking, into account the noise of the mutual interference 
(specifically, the rioise of the mutual interference by other 
spreading codes), a noise caused by repeat use of its own 
spreading code, a thermal noise, and the like, a ratio of this 
noise to the carrier, i.e., a carrier-to-noise ratio (CNR) is 
also calculated. A cell, whose CNR is larger than a 
predetermined value. is selected. 
[0051] - 

In this manner, by taking into account the CNR as 
well as the received level, as shown in Fig. 7(b) ; a left cell- 
having a smaller noise (indicated by oblique lines) caused by 
the mutual interference is selected from left and right cells 
even if the right and left cells have the same received level. 
In other words, a CNR of the left cell having a smaller noise 
(indicated by the oblique lines) caused by the mutual 
interference is larger than a CNR of the right cell, so that 



the cell of the left side signal is selected. 
[0052] 

Fig. 2 is a block diagram showing configuration of 
a mobile station 10 and a base station 20 which implement the 
mobile communication cell determination method of Fig. 1. The 
mobile station 10 includes an antenna 11 for communicating with 
the base station 20: The mobile station 10 further includes 
a transmission circuit unit 13 and a reception circuit unit 14 
which are connected to the antenna via a transmission/reception 
switching unit 12, and includes a control unit connected to the 
. transmission circuit unit 13 and the reception circuit unit 14. 
The mobile station further includes a reception 
level/interference level detection unit 16 for detecting a 
received level of the perch channel received by the reception 
circuit unit 14 , and detecting interference level corresponding 
to a noise caused by the mutual interference included in the 
received level. The control unit 15 calculates the CNR based 
on the received level and the interference level detected by 
the received level/interference level detection unit 16. 
1.0053] 

The received level/interference level detection 
unit 16 includes a correlation detection unit 17, a level 
detection unit .18, and an interference detection unit 19. The 
reception circuit unit 14 receives the perch channel 

. transmitted from the base stations, of the respective cells, via 
the antenna 11 and the transmission/reception switching unit 
14, and an output signal from the reception circuit unit 14 is 
provided to the correlation detection unit 17 . The correlation 
detection unit 17 successively performs correlation detection 
with a level monitoring spreading code for monitoring a level 

'of the perch channel indicated by the control unit 15. The 
correlation detection unit 17 performs inverse despreading of 
this output signal from the reception circuit unit 14, by using 
the corresponding level monitoring spreading code at a timing 
obtained at. the correlation detection. unit 17 . A power spectrum 
obtained by the despreading is provided to the level detection 



unit 18 and the interference detection unit 19 where the 
received level and the interference level are measured, 
respectively. The obtained received level and interference 
level are provided to the control unit 15 where the CNR is 
calculated from the received level and the interference level. 
The CNR is used for a process in the flow chart of Fig. 1, as 
described later. The optimum cell is selected based on the CNR. 
[0054] 

In the base station shown in Fig. 1, a base station 
amplifier connected to an antenna 21 for communicating with the 
mobile station is connected to a modulation/demodulation unit 
27. The modulation/demodulation unit 27 is . connected to a 
spreading unit 28. A control bus control 30, a monitoring 
control unit 31, a 2M/1.5M interface unit 32, a base station 
control unit 32, and a timing providing unit 34 are connected 
to the modulation/demodulation unit 27. 
[0055] 

Control data for the perch channel generated in the 
base station .20 having such configuration are spread by the 
level monitoring spreading code at the spreading unit 28. 
Further, spread control data are added to a transmission signal 
by the modulation/demodulation unit 27. A modulated output 
signal from the modulation/demodulation unit 27 i^ amplified 
by the base station amplifier 26, and is transmitted from the 
antenna 21 as a radio wave. In Fig.. 2, only circuit units for 
transmission are shown in the base station 21, and circuit units 
for reception are not shown because the circuit units for 
reception are usually known. 
[0056] , . 

Next, a process of the mobile communication cell 
determination method will be described with reference to the 
flow chart of Fig. 1. The process of Fig. 1 is a process 
performed when the mobile station 10 is turned on. In this case, 
the mobile station 10 stores in a ROM or the like spreading codes 
C of all cells of the service area. 
[0057] . 



In the process of Fig, 1, when the mobile station 
10 is turned on at a step 110, initial setting is performed at 
a step 120 . At a step 130 , a variable ''i" for successively reading 
the spreading codes stored in the ROM is set to be ''1". 
Subsequently, at a step 140, the spreading code Ci of the order 
i (in this case, the order 1) is read from the ROM. Next, at 
a step 150, the mobile station 10 receives the perch channel 
by using this spreading code Ci, and measures the received level . 
Specifically, the spreading code of the perch channel from the 
base station is despread by the read spreading code, and the 
received level is measured. 
[0058] 

Then, the measured received level is stored at a 
step 160, At a step 170, it is determined whether or not the 
variable "'i" is equal to a predetermined number ''n". If the 
variable ''i" is not the predetermined number ''n", the variable 
^i" is incremented at a step 180, and the procedure returns to 
the step 140. After that, the same process is performed for 
all the spreading codes stored in the ROM. 
[0059] 

When the measurement and storage of the received 
level are performed for all the spreading codes stored in the 
ROM, the highest received level is selected at a step 209. At 
a step 210, the CNR of this highest received level is measured. 
At a step 220, it is deteirmined whether or not the measured CNR 
is larger than a predetermined threshold value CNRth. If it 
is determined that the measured CNR is smaller than the CNRth, 
the second highest received level is selected at a step 230. 
Then, the procedure returns to the step 210 , and a CNR is measured 
in the same manner. 
[0060] 

If at the step 220 , it is determined that the 
measured CNR is larger than the predetermined threshold value 
CNRth, tlie corresponding cell is selected at a step 240. The 
mobile station 10 start to communicate with this selected cell 
at a step 250. 



[0061] 

Next, a process procedure of the mobile station cell 
determination method according to another embodiment of the 
present invention will be described with reference to a flow 
chart of Fig. 3. In this example shown in Fig. 3, a cell 
determination process is performed when the mobile station 10 
moves to another cell during communication with the base station, 
and selects a next cell which this, mobile station should 
communicate with. In this case, the mobile station TO is 
notified about the spreading codes of the near cells by the base 
station which the mobile station is currently communicating 
with. Accordingly, differently from the example of Fig. 1 , the 
mobile station 10 need not perform the process for all the 
spreading' codes stored in the ROM, and it is sufficient that 
the mobile station 10 performs the process only for the 
spreading codes notified by the base station. 
[0062] 

In the process shown in Fig. 3, at a step 310, the 
mobile station 10 receives '"m" number of spreading codes of the 
near-located recommendable cells, from the base station which 
the mobile station. 1.0 is currently communicating with. The 
mobile station 10 stores the ^'m" received recommendable 
spreading codes in a memory. Then, at a step 130, a variable 
"^i" for successively reading these stored spreading codes is 
set to be At a step 140, a spreading code Ci whose order 

is "1'' (in this case, the order is ''1"). is read from the memory. 
At a step 150, the perch channel is received by using this 
spreading code Ci, and the received level of the perch channel 
is measured. Subsequently, this measured received level is 
stored, and at a step 172, it is determined whether or not the 
variable "^i" is equal to the predetermined number ^'m" . If the 
variable ^i" is not the number "m", the variable "^i" is 
incremented at a step 180, and the procedure returns to the step 
140 . Then , the same procedure is performed for all the spreading 
codes stored in the memory. 
[0063] 



As described above, the received levels are 
measured with respect to all the spreading codes which. have been 
notified by the base station and been stored in the memory. The 
process after storing the recommended spreading codes is the 
same as that of Fig. 1. The CNR is measured in a descending 
order in terms of the received level . A cell whose CNR is larger 
than a predetermined threshold value CNR-fih is selected . In Fig . 
3, the same referisnce numbers as those of Fig. 1 are attached 
at steps of Fig. 3, and a detailed description of the process 
after storing the spreading codes is omitted., 
[0064] 

A process procedure in the base station which 
implements a mobile communication cell determination method 
according to another embodiment of the present invention will 
be described with reference to a flow chart of Fig . 4 . A process 
of an example shown in Fig. 4 may be applied to a case where 
when the mobile station 10 moves to another cell during 
communication with the base station, the base station controls 
a process for iselecting a next cell which the mobile station 
.10 should communicate with. This process of Fig. 4 is performed 
at the base station. Similarly to the process of Fig. 3, the 
base station which is currently communicating with the mobile 
station 10 notifies the mobile station of the spreading codes 
of the cells near the mobile station 10. Accordingly, it is 
sufficient that the mobile station 10 performs the process only 
for the spreading codes notified by the base station. 
[0065] 

In the process shown in Fig. 4, at a step 410, the 
base station transmits '"m" near recommendable spreading codes 
to the mobile station which the base station is currently 
'communicating with., and the mobile station 10 stores the ''m" 
recommendable spreading codes. At a step 420, a variable *'i" 
for successively reading these stored spreading codes is set 
to be Then, at a step 430, the base station causes the 

mobile station 10 to read the spreading codes Ci whose order 
is "'i'' (in this case, the order is '"l") , select it, receive the 



perch channel by using this selected, spreading code Ci, and 
measure the received level of the perch channel. At steps 440 
and 450, the base station causes the mobile station 10 to 
transmit the measured received level to the base station, and 
the base station stores this received level. Subsequently, at 
a step 460, the base station determines whether or not the. 
variable ""i" is equal to a predetermined number '^m" . If the 
variable "^i" is not ''m'', the base station increments the 
variable '^i" at a step 470, and the procedure returns to the 
step 430. -After that, the same process is performed for all 
the spreading codes stored in the memory. 
[0066] 

At a step 480, the base station arranges, in a 
descending order in terms of the received level, the received 
levels of the respective cells which have been received from 
the mobile station and been, stored . At a step 490, first, the 
base station selects the highest received level . At a step 500 , 
the base station causes the mobile station 10 to measure the 
CNR of this highest received level, and transmit a result of 
the measurement, to the base station, and the base station 
receives the result of the measurement. 
[00671 

The base station determines whether or- not the 
measured CNR is larger than a predetermined threshold value 
CNRth at a step 510. If it is determined that the measured CNR 
is smaller than the predetermined threshold value CNRth, the 
second highest received level is selected at a step 520, and 
the procedure returns to the step 500. After that the CNR is 
measured in the same manner. 
[0068] 

If at the step 510, it is determined that the 
measured CNR is larger than the predetermined value CNRth, . the 
base station selects the cell corresponding to this measured 
CNR at a step 530. At a step 540, the base station causes the 
mobile station 10 to start to communicate with this selected 
cell. 



[0069] 

A process procedure in a mobile communication cell 
determination method according to another embodiment of the 
present invention will be described with reference to a flow 
chart of Fig . 5 . Similarly to the process of Fig . 1 , the precess 
shown in Fig. 5 may be applied to a case. where the mobile station 
10 is turned on, and a cell which the mobile station 10 should 
communicate with. In this case, the mobile station 10 stores 
spreading codes C of all the cells in a service area, in a ROM, 
for example. 
[0070] 

In the process of Fig. 5, when the mobile station 
10 is turned on at a step 510, initial setting is made at a step. 
520. At a step 530, a variable '^i" for successively reading 
spreading codes stored in the ROM is set to be "1". Then, at 
a step 550, the spreading code Ci whose order is ''i" (in this 
case, the order is '^1") is read from the ROM. At a step 550, 
the mobile station receives the perch channel by using this 
spreading code Ci , and measures the received level of the perch 
channel . . 
[0071] 

Subsequently, the mobile station stores the 
measured received level at a step 560, and determines whether 
or not the variable "i'' is equal to a predetermined number ''n'' 
at a step 570. If the variable *'i" is not the. number ^n" , the 
variable ''i" is incremented at a step 580, and the procedure 
returns to the step 540. After that, the same process is 
performed for all the spreading codes stored in the ROM. . 
. [0072] 

When the measurement and the storage of the received 
levels are performed for all the spreading codes stored in the 
ROM,, the stored received levels are successively read, and the 
received levels which are higher than a predetermined received 
level threshold value are selected at a step 590. At a step 
600, the CNRs of these selected received level are measured and 
stored. 



[0073] 

Then , these CNRs which have been measured and stored 
in this manner are compared with each other, and a cell 
corresponding to the largest CNR is selected at a step 610. At 
a step 620, the mobile station starts to communicate with this 
selected cell. 
[0074] 

The process procedure shown in Fig. 5 for the mobile 
communication cell determination method is performed mainly 
from the mobile station 10.. However, similarly to the process 
shown in Fig. 4 , the process procedure of Fig. 5 can be performed 
mainly from the base station,, and this procedure is not shown 
in the drawings . 
. [0075] 

[Advantages of the Invention] 

As described above, according to the present 
invention, not only the received level but also the CNR of the 
large received level out of the measured received levels are 
measured. In one example, the cell whose CNR is larger than 
the predetermined value is selected. In another example, the 
CNRs whose measured received levels are larger than the 
■predetermined threshold value are measured. Since the cell 
corresponding to the largest CNR is selected, it is possible 
to select a cell having good communication quality and to 
prevent selecting of a cell which has inferior communication 
quality even when the received level is large due to the large 
interference level . 
[0076] . 

According to the present invention, under control 
of the base station, the mobile station measures the. received 
level. Furthermore, the base station performs control such 
that the mobile station measures the CNRs of the measured large 
received levels. The cell whose CNR is larger than the 
predetermined threshold value may be selected. Alternatively, 
the base station causes the mobile station to measure the CNRs 
of the measured received levels which are larger than the 



predetermined threshold value, and the cell corresponding to - 
the largest CNR of these measured CNR is selected . Accordingly , 
it is possible to prevent selecting of the cell having inferior 
communication quality even* if the received level is large due 
to the large interference in this cell. Therefore, it is 
possible to select the cell having good communication quality. 
. In "addition, since the cell is selected under control of the 
base station, the base station can perform the process in common 
for control, determination, and storing which are performed at 
the.mobile stations . As a result , configuration and the process 
of the mobile station can be simplified. 
[Brief Description of the Drawings] 
[Fig. 1] 

A flow chart showing a process procedure for a 
mobile communication cell determination method according to one 
embodiment o-f the present invention. 

[Fig. 2] . ' ^ 

A block diagram showing configuration of a mobile 
station and a base station which implement the mobile 
communication cell determination method of Fig. 1. 

[Fig; 3] . 

A flow chart showing a process procedure for a 
mobile communication cell determination method according to 
another embodiment of the present invention. 
[Fig. 4] 

A flow chart showing a process procedure of a base 
station which implements a mobile communication cell 
determination method according .to another embodiment of the 
present invention. 
[Fig. 5] 

A flow, chart showing a process procedure for a 
mobile communication cell determination according to another 
embodiment of the present invention, 
[fig. 6] 

An illustration showing relation among a plurality 
of cells in a service area of a CDMA mobile communication system. 
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[Fig. 7) 

An . illustration showing noises such as an 
interference level included in a received level. 
[Description of the Reference Numbers] 



10 a mobile station 

13 a transmission circuit unit 

14 . ■ a reception circuit unit 

15 a control unit 

16 a received level/interference level detection unit 

17 a correlation detection unit 

18 ' • a level detection unit 

.19 an interference detection unit 

20 a base station . 

.21 an antenna 

26 a base station amplifier 

27 a modulation/demodulation unit 

28 . a spreading unit 

30 a control bus control unit 

31 a monitoring control unit 

32 . a 2M/1 .5M. interface unit 

33 a base station control unit 
'34 a timing providing unit 



[Abstract] 
[Object] 

It is an object of the present invention to provide 
a mobile communication cell determination method, a mobile 
station apparatus^ and a base station apparatus for selecting 
a cell wliose communication quality, is good by taking into 
account a carrier-to-noise ratio as well as a received level. 
[Structure] 

A mobile station successively measures 
received levels of perch channels by using spreading codes 
assigned to recoramendable' cells which the mobile station . 
should communicate with (step 150) . The mobile station 
measures carrier-to-noise ratios of the perch channels in 
a descending order of the received levels (step 210) , and 
compares these carrier-to-noise ratios CNRs with a 
predetermined threshold value CNRth (step 220) . The mobile 
station selects a cell whose CNR is larger than the CNRth 
(step 240) . ■ ' 



Translation in the drawings. 
In Fig. 1. 



110 a mobile station is turned on. 

.120 initial setting 

140 a spreading code is read from a ROM 

160 a measured received level is stored 

.190 stored received levels are arranged in . a 
descending order of received levels 

200 the received leyels are selected in a descending 
order of received levels. 

210 CNRris measured. 

. 230 the next received level is selected 

240 . . a cell is selected • 

250 .communication with the. selected cell is 
started. 

In Fig. 2. 

15 a control uni.t 

13 a transmission circuit unit 

12 a transmission/reception switching unit 

14 a reception circuit unit 

18 ' level detection unit 

17 a correlation detection, unit 

19 an interference detection unit 

30 a control bus control unit 

31 a monitoring control unit 

32 -a 2M/1.5M interface unit 

33 a base, station control unit 

34 a timing providing unit 

In Fig. 3. 

310 a mobile station receives '^m" spreading codes 

of recommendable cells from a base station which the mobile 

station is communicating with, and stores them. 

140 * a spreading code Ci is read. 

150 a received level of the spreading code Ci is 



measured. 

160 the measured received level is stored. 

190 the stored received levels are arranged in a 

descending order of received levels. 

200 the received levels are selected in a descending 

order of received levels. 
210 CNR is measured. 

230 the next received level is selected. 

240 a cell is selected. 

250 . communication with the selected cell is 

started. 

In Fig. 4. 

410 a mobile station which is communicating with a 

base station is made to store, transmitted ''m" recommendable 
cells. 

430 the mobile station is made to select a 

recoiranendable spreading cpde Ci and measure a received level 
of the selected spreading code Ci. 

440 the base station makes the mobile station 

transmit the measured received level, and receives it. 
450 the base station stores the received level. 

480 the base station arranges the stored received 

levels in a descending order of received levels. 
490 the received levels are selected in a descending 

ordr of the received levels. 

500 the base station makes the mobile station 

measure CNR of the cell and transmit a result of the 
measurement, and receives it. 

520 a next received level is selected. 

530 the cell is selected. 

540 . the base station makes the mobile station . start 

to communicate with the selected cell. 



In Fig. . 5. . 

510 a base station is turned on. 



520 initial setting 

540 a spreading code Ci is read from a ROM. 

550 a received level of the spreading code Ci is 

measured. 

560 the measured received level is stored. 

590 the stored received levels' are successively 

read, and the received levels which are higher than a 
threshold value are selected. 

600 CNRs of the selected received levels are 

measured and stored. 

610 the stored CNRs are compared with each other, 

and a cell of the largest CNR is selected. 

620 communication with the selected cell is 

started. 
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